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Improving Carbon Cycle Projections for Better Carbon Management
Workshop on Development of Predictive Carbon Cycle Science; College Park, Maryland, 7-9 March 2016 Fall foliage on New Hampshire's White Mountains. Forests absorb large amounts of carbon from the atmosphere through photosynthesis and store a significant fraction of the carbon in biomass and soils. A March 2016 workshop focused on how best to use modeling approaches, field measurements, and satellite observations to improve projections of carbon cycle dynamics in response to climate change and human activities. Participants had in-depth discussions on four themes:
intrinsic predictability: the fundamental properties of the system that determine its future trajectory synthesis of experimental, observational, and modeling results to improve model predictive skills technical developments to implement predictive carbon cycle science recommendations to advance predictive carbon cycle science Attendees also discussed specific science questions, including the following:
What are the predictive skills of current regional and global carbon models?
Why does the current generation of carbon cycle models have low predictive skills?
To what extent are model predictive skills related to researchers' knowledge of intrinsic predictability of the system?
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How can researchers synthesize results from experimental, observational, and modeling studies to improve model predictive skills?
In this context, workshop participants brainstormed needs and ideas for innovations in the carbon cycle research agenda so as to accelerate development of predictive carbon cycle science. The participants agreed that the new research agenda should be conducive to developing research capacity (e.g., infrastructure, human resources) that enables prediction of future trajectories of the global carbon cycle, with specified uncertainties, to inform decision-making on allowable carbon emissions at a level that will prevent dangerous consequences of climate change. One recommendation is to identify reasons why current global models cannot predict the carbon cycle adequately.
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The workshop outcomes and the upcoming peer-reviewed publications are expected to inform related topics in Second State of the Carbon Cycle Report, a special U.S. Global Change Research Program (USGCRP) sustained assessment report (https://www.carboncyclescience.us/news/federal-registernotice-2nd-state-carbon-cycle-report-soccr-2) being produced under the leadership of CCIWG/U.S. Carbon Cycle Science Program. These outcomes will also be used for planning the next decade of NACP. 
